ABSTRACT. W e studied properties of saliva and of dental plaque which affect the caries process in an effort to understand the low prevalence of caries in patients with chronic renal failure. Plaque pH, before and following carbohydrate exposure, saliva pEI, and saliva composition were evaluated in children and adolescents with chronic renal failure (n = 10) and successful renal transplantation (n = 1 I), and in two comparison groups of healthy children with few caries (n = 15) and numerous caries (n = 15).
ABSTRACT. W e studied properties of saliva and of dental plaque which affect the caries process in an effort to understand the low prevalence of caries in patients with chronic renal failure. Plaque pH, before and following carbohydrate exposure, saliva pEI, and saliva composition were evaluated in children and adolescents with chronic renal failure (n = 10) and successful renal transplantation (n = 1 I), and in two comparison groups of healthy children with few caries (n = 15) and numerous caries (n = 15). Children with CRF have relatively few dental caries (1, 2) despite common occurrence of conditions which should increase risk of caries. Poor oral hygiene (3, 4) and enamel hypoplasia (1, 2) are prevalent in CRF, and dietary supplementation of calories (5) results in cariogenic diets for many CRF patients. In an effort to explain low caries prevalence we designed a study to evaluate properties of plaque and saliva which might affect the caries process.
Demineralination and erosion of enamel by organic acid are major factors in caries development (6) . Plaque bacteria produce organic acid as a product of carbohydrate metabolism (7) . In contrast, nitrogenous substances are metabolized by plaque to form ammonia which has an alkalinizing effect on plaque (7, 8 6 .67). The contribution of salivary pH to variability in plaque pH is 20-fold less than that of SalUN. A local effect ofbicarbonate appears unlikely since an early study (Jensen, M unpublished data) shows no local effect of bicarbonate tablets when swallowed and only a transient (10 to 15 min) effect of solutions when rinsed in the mouth (which probably differs from direct swallowing of solution). SalUN by itself cannot fully account for plaque pH variability, yet all other factors taken individually add only minimally to the effect of SalUN.
Salivary composition was determined in the microchemistry laboratory o f the University o f Iowa Department o f Pediatrics: urea nitrogen by the microdiffusion technique (14); calcium 11y atomic absorption spectrophotometry (151, and phosphorus Isy a minor modification o f the method o f Fiske and Subbarow (10).

Salivary fluoride concentration was measured in the fluonde laboratory o f the Department o f Pedodontics with the Orion fluoride-specific electrode (Orion Research). Data analysis was done using SAS (1 7 ) (general linear models program: one-way analysis o f variance with Duncan's multiple range test, and multiple regression analysis). The four groups (CRF, transplant, inactive caries, active caries) were compared with respect to salivary concentrations o f urea nitrogen, calcium, phosphoraas and fluoride, salivary pH and plaque pH (baseline p H , minimum pH after sucrose rinse, time to return to baseline pH, and absolute pH drop).
RESULTS
SalUN differed significantly among groups ( p <
0
Multiple regression analysis identified
Our hypothesis predicts that patients with successful renal transplants may be at increased risk of caries compared with both renal failure patients and healthy subjects. SalUN decreases as renal function improves after transplantation and plaque pH should fall according to our model thus allowing plaque to reach pH levels at which caries develop. Two conditions further increase risk of caries in transplanted patients. First, preexisting hypoplastic enamel persists; this enamel is thin, irregular, difficult to clean, and has been reported by Nikiforuk and Fraser (19) as a caries risk factor. Second, patterns of poor oral hygiene, common in renal failure patients, may persist after transplantation. Plaque build-up on thin, hard-to-clean enamel, combined with low pH should greatly increase risk of caries. Our data support the suggestion that caries risk is increased after successful transplantation. Caries were identified in transplant patients only if they had low SalUN; patients with elevated salivary urea nitrogen had no evidence of active caries. This difference is not statistically significant ( p < 0.09 Fisher exact test) (1 7). However, based on the potential clinical importance of the difference in active caries between CRF and transplant groups we recommended careful attention to oral hygiene, frequent dental supervision, and avoidance of cariogenic diets for patients with successful transplants.
Our caries data reflect prevalence not incidence. Ongoing evaluation of caries incidence in CRF and transplanted patients will eventually provide the information necessary to answer the question of caries susceptibility after successful renal transplantation.
